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.....SOME REMARKS ON THE EARLY HISTORY OF
TRICHINOSIS (1822-1866)*
GEORGE BLUMER
It seems remarkable that a disease with such striking patho-
logical manifestations and such a distinctive clinical picture as trich-
inosis should have gone unrecognized until after the middle of the
Nineteenth Century. There can be little question that it must have
existed long before that time. Indeed, as will be shown, the dis-
covery of the encysted parasite antedated the recognition of the clin-
ical picture by 38 years. In the Index Catalogue of the Surgeon
General's Library a considerable number of articles are listed which
appeared in the early part of the Nineteenth Century describing
poisoning from pork, ham, and sausage, particularly poisoning by
smoked sausage. I had hoped that a search through these articles
would disclose that the clinical picture of trichinosis had been
described at this time. There are occasional descriptions of cases of
poisoning from pork which might possibly be trichinosis, particularly
in the article of Pointe, but, while the duration of the illness in some
of his patients is compatible with a diagnosis of trichinosis, the
recorded symptoms and signs are so vague that such a diagnosis
cannot be made with any certainty. It is evident that many of the
cases of poisoning by sausage which are described in the early part of
the Nineteenth Century, particularly in WUrttemberg, were not
trichinosis but were botulism. In some of the other descriptions of
pork poisoning it is evident that the cases were neither trichinosis
nor botulism, but were probably attacks of acute abdominal disease,
either gall-stone attacks or appendicitis, which had occurred as a
result of or in association with overeating of pork. One cannot help
feeling, however, that trichinosis must also have been present at that
time.
Long before the parasite of trichinosis was discovered, the calci-
fied cysts had been observed by a number of physicians. Apparently,
the earliest description is that of Friedrich Tiedemann, who was a
physician of the old-fashioned "naturalist" type. He had studied
medicine at Wurzburg and Bamberg and finally graduated at
Marburg in 1804. He wrote not only on anatomy and physiology,
but worked with Gmelin in chemistry and with Leuckart in zoology.
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In 1822 a short note was published in Froriep's Notizen which reads
as follows: "Tiedemann found at the autopsy on a man, who was
a hard brandy drinker, and after many severe disturbances of vision
died of a pulmonary complaint, in most of the muscles, especially in
the extremities, white, stony concrements. They lay between the
fiber bundles in the cellular tissue; frequently also on the walls of
the arteries, were 2 to 4 lines long and rounded. The chemical
examination, done by Gmelin, showed 75 parts phosphate of lime,
7 parts carbonate of lime, and 20 parts of animal material like egg
white or fibrin." This account of Tiedemann's discovery is accepted
by most students oftrichinosis as the earliest description of the encap-
sulated and calcified parasites, although some writers claim that the
bodies described could not have been encapsulated trichinae because
Tiedemann's measurements make them about twice as large as they
should be. However, inasmuch as there is commonly variation in
the size of the encapsulated larvae and as there is no other similar
parasite, most authorities accept the description as authentic. It is
clear that H. Peacock described the same bodies about six years
later. While no evidence can be found in the Index Catalogue of
the Surgeon General's Library that Peacock published his dis-
covery, there is no question as to its validity because his original
specimen is still preserved in the Museum of Guy's Hospital in
London. There is no doubt that these same bodies were described
in 1833 by John Hilton, who later became a well-known surgeon
and published a classical work on "Rest and Pain," in an article in
the London Medical Gazette entitled "Notes on a Peculiar Appear-
ance Observed in Human Muscle, Probably Depending Upon the
Formation of Very Small Cysticerci." Hilton noted in the dissec-
tion of a man of 70, who died in Guy's Hospital of cancer of the
penis, a mottled appearance of the pectoral muscles, and the same
phenomenon in all the voluntary and respiratory muscles. He
described the muscles as pale and soft, and stated that between the
fibers, and having a long axis parallel to them, there were several
oval bodies, transparent in the middle and opaque at either end,
about 1/25 of an inch in length. No organization, could be discov-
ered with the aid of the microscope, and inoculation under the skin
of rabbits merely resulted in the death of these animals within a few
days, presumably from sepsis. Hilton evidently communicated his
results to Thomas Addison, who placed a portion of the muscle in a
glass, tightly covered with paper perforated by pinholes, occasion-
ally moistening the material with water. Some weeks later a num-
ber of small flies, which apparently differed from the common fly,
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were seen in the glass, but Addison, being aware that external com-
munication was not absolutely cut off, was unwilling to draw any
inference from the experiment. It is quite clear from the title of
Hilton's paper that he not only recognized the bodies but suspected
that theywere caused by some form ofworm; his inability todemon-
strate the presence of the worms was probably due to the fact that
he was dealing with a very old infestation in which the parasites had
died out.
The second stage in the history of trichinosis has to do with the
discovery of the larval form of the worm encapsulated in human
muscle. On February 2, 1835, a young medical student, James
Paget, who subsequently became the leading surgeon of his day, was
dissecting the body of an anatomical subject in whose muscles he
discovered small bodies which were thought to have been "spiculae
of bone." It is evident from his description that similar bodies had
been observed before in the dissecting-room, and it is quite possible
that he was acquainted with the previous investigations of Hilton,
for he undoubtedly suspected the parasitic nature of the bodies. It
is significant of the state of medical equipment at that time that
Paget had to borrow a microscope from Mr. Robert Brown, who was
an eminent physiological botanist, in order to examine the small,
muscle bodies, which he showed to contain a worm. He passed the
specimens on to the celebrated zoologist, Richard Owen, a pupil of
Abernethy, who described the parasite and gave it the name of
Trichina spiralis. In Owen's paper read before the Zoological
Society on February 24, 1835, he stated that no human internal
parasite so minute in size and existing in such astonishing numbers
had been noted previously. He called attention to the fact that Mr.
Wormald, the demonstrator of anatomy at St. Bartholomew's Hos-
pital, had more than once noticed that the muscles ofdissecting-room
bodies were at times beset with minute whitish specks, and he
acknowledged that Mr. Paget, a medical student, proved that they
were produced by minute entozoa. In his description of the material
furnished by Paget he states that under the low power the specks
were seen to be elliptical cysts with attenuated extremities more
opaque than the body of the cyst, which was translucent enough to
show that it contained a minute coiled-up worm. He described
these worms as about 1/50 of an inch in length, and 1/100 of an
inch in width. He stated that the cysts were generally in single
rows parallel to the muscle fibers and that they were composed of
condensed and compacted lamellae of cellular tissue. He also noted
that a few were hardened by the deposition of some earthy salt so
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as to resist the knife and to produce a gritty sensation when broken
under pressure. He removed some worms from the cysts and
discovered that they were generally in from 2 to 2Y2 spiral coils,
that they were from 1/25 to 1/30 of an inch in length, and from
1/700 to 1/800 of an inch in diameter. His description of the
worms was not very accurate as subsequent investigations, especially
those of Leuckart, showed. He was presumably misled by the fact
that he did not recognize that the encysted worms in the muscles
were not fully developed adults, but represented the larval form of
the parasite.
Leuckart's comments on Owen's description of the worm are
somewhat caustic. He states that it is "as little exhaustive as pos-
sible and in parts blundering, as the posterior part of the body was
taken for the anterior, and the internal organization was entirely
misconceived." An adequate description of the parasite was subse-
quently built up, mainly through the studies of Herbst, Leuckart,
and Virchow. These observers not only discovered that the parasite
in the musclewas the larval form, but by experimental work demon-
strated the development of the adult types and described theirt
anatomy and physiology. They showed that the parasite could
infect almost all mammals, and could even develop in birds and
reptiles, although in the last two groups encystment in the muscles
did not take place. Herbst was the first to rear the worm in
animals; Virchow not only did experimental work but published
a popular monograph on the subject, which had become a very
live problem in Germany in the sixties of the Nineteenth Century
on account of the large epidemics which occurred, more especially
the well-known Hedersleben and Hettstadt epidemics, both of
which took a very acute form and were accompanied by a highl
mortality.
Leuckart's description of the parasite states that the males are
only half as large as the female, hardly longer than 1.5 millimeters,
with four nodular papillae between the conical terminal process.
The dorsum is elongated, as in the female which grows to be 3 milli-
meters or longer and also exceeds the male in thickness. In worms
of corresponding development the chylus intestine of the female is
much longer than is that of the male, so that the cell bodies, on the
contrary, are relatively less developed. The shell-free eggs develop,
soon after impregnation, into tiny embryos, thickly packed, that fill
the uterus of the impregnated female and are born in great numbers.
Soon after birth these embryos burst through the intestinal wall of
their host to wander out into the musculature and to develop in a
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few weeks into larvae (muscle trichinae) which, under the shelter
of a usually calcified structureless (chitinous?) capsule, live for
years, while the sexually mature worms die, as a rule, after about
five weeks. Embryos which are excreted with the feces can, under
favorable circumstances, also develop the appearance of muscle
trichinae. Numerous observers confirmed the accuracy of these
observations. Apparently, Henry Ingersoll Bowditch, of Boston, a
graduate of the Harvard Medical School in 1833, a pupil ofP. C. A.
Louis, and Jackson Professor of Clinical Medicine in the Harvard
Medical School, was the first to describe the parasites in human
muscle in this country.
It was not until 1860 that F. A. Zenker, by an excellent piece of
medical detective work, was able to demonstrate that the worms
were capable of causing disease in man. Previous to this time it had
been thought that they were of no practical significance and that
they merely represented harmless foreign bodies in the muscles.
Zenker stated that the parasite was not so rare as the literature
would indicate. In 1855 he found four cases of trichinosis among
136 autopsies. He states that in all he had recognized about one
dozen cases and that doubtless he had overlooked some. In his
article, published in Virchow's Archiv in 1860, he states that he is
nowable, in view of a case recendy observed, to state that the trichina
by its migration can produce very pronounced symptoms, and that
a healthy, strong man can bekilled within a few weeks with the most
violent symptoms. He goes on to say that the trichina is the most
serious and most to be feared of animal parasites, not excepting
echinococcus. He refers to the experimental work of Virchow and
of Leuckart and then gives a history of his case.
The patient was a 20-year-old maid servant who came into the hospital
under the care of Dr. Walther, on the 12th of January, 1860. She had not
been well since Christmas 1859, and had taken to her bed at the New Year
with great weakness, insomnia, loss of appetite, constipation, and fever. The
fever was high, the abdomen was distended and tender, but there was no
enlargement of the spleen and no rose spots were present. In spite of these
facts a diagnosis of typhoid fever was made, but later there developed a very
astonishing affection of the entire muscle system, evinced by extreme tender-
ness, especially of the muscles of the extremities, so that the patient com-
plained day and night of the pain, with a contraction of the knee and elbow
joints, which were held in a flexed position and could not be extended. He
also mentions the occurrence of swelling of the legs, and states that the patient
developed pneumonia, became apathetic, and died on January 27, 1860.
585YALE JOURNAL OF BIOLOGY AND MEDICINE
Before the autopsy Zenker had examined the muscles and had
found numerous, actively motile trichinae. As many as 20 could be
seen in one low-power field, and the examination showed a pro-
nounced degeneration of the muscle bundles with loss of striation
and numerous fibers torn transversely. At the autopsy no signs of
typhoid fever were present. There was bronchitis with collapsed
areas in the lungs, bronchopneumonia, and a marked congestion of
the mucous membrane of the ileum. Zenker investigated the
method of wandering of the parasite and its experimental develop-
ment in animals which had been fed with the infected muscles. He
showed that the blood was negative for trichinae (although many
years later W. W. Herrick and Theodore Janeway demonstrated
the worm in the circulating blood) and he drew the conclusion that
the embryos probably go from the intestine into the lymphatics and
thence into the blood. In the contents of the jejunum he found
numerous sexually mature worms and he also demonstrated that the
impregnated females were full of young embryos, showing that the
parasite was viviparous. Contrary to the observations of Leuckart,
he found that there were many male worms in the intestines. His
experimental work led him to believe that rabbits and pigs were the
best experimental animals.
In the latter part of his article he returns to his discussion of
the case and says that the patient worked in a country inn where,
as already noted, she had taken sick soon after Christmas. He
pointed out that at this time of the year it was customary toslaughter
hogs, and that this procedure was generally followed by a so-called
"Schlachtfest," in which the proprietor and his employees took part
in a feast on the flesh of the slaughtered pigs, which was often eaten
raw. Zenker interviewed the landlord of the inn at which the
patient had been employed and found that a hog had been slaugh-
tered on the 21st of December. He was able to get samples of the
meat from the slaughtered pig, and these showed numerous encap-
sulated trichinae. He draws the conclusion that there could be
no doubt that the infection of the sick person was caused by the con-
sumption of trichinous pork. He found that the wife of the land-
lord was sick at the same time as was the maid, that her husband
was sick a little later, and that the butcher who slaughtered the hog
was also sick. He ends this part of the discussion with these words:
"Accordingly we have then the first diagnosis of trichinosis during
life."
In the remaining part of his article he points out the significance
of his discovery to pathology, to dietetics, and to medical policing
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from the point of view of public health. He raises the question of
the frequency of trichinosis in swine. He also queries whether the
disease can only come from raw meat, points out the necessity of
further experimental research, and raises the question of the mortal-
ity from the disease, concerning which no data were then available.
He also brings up the question of whether an intermediary host is
present and whether pigs can transmit the disease to each other.
He points out that striated muscles are the regular site of trichinal
infection and that it must be spread by eating muscle from an in-
fected subject. He states that in his case Kuchenmeister and For-
ster found the worms in the heart muscle, but that they were sparely
present as contrasted with the number in striated muscles, and he
suggests that there is something about the heart muscle which
makes it an unfavorable situation for the trichinae and that possibly
the frequent contractions may be a factor in preventing their encyst-
ment.
That the Germans were very much exercised over the prevalence
of trichinosis and its bearing on public health is shown by an incident
reported by a correspondent to the London Lancet in 1866. This
account reports a meeting of town councilors, butchers, doctors, and
the general public, which occurred in Berlin. Rudolph Virchow
addressed the meeting on the necessity for the microscopic examina-
tion of pork as a public health measure. A veterinarian named
Urban rose and stated that trichinae were harmless and that it was
doctors without practice who made a noise about them. Virchow
and a physician named Mason demanded an apology, and Mason
challenged Urban to eat some of the trichinous sausage which had
been brought to the meeting. Urban tried to crawl, but the audience
kept calling on him to eat. He finally ate a piece of the sausage and
left. Five days later he was taken sick, presumably with trichinosis.
While Zenker pointed out that trichinae were present in the
muscles ofthe hog, the credit for first discovering this belongs to the
well-known American naturalist, Joseph Leidy, of Philadelphia,
who was Professor of Anatomy at the University of Pennsylvania,
the leading American anatomist of his time and a general naturalist
and biologist who did important work in botany, zoology, miner-
alogy, and paleontology. Garrison describes him as the greatest
naturalist that this country has produced. In 1846 he appeared
before the Academy of Natural Sciences in Philadelphia and stated
that he had lately detected the existence of an entozoan in the super-
ficial part ofthe extensor muscles ofthethigh ofa hog. He described
it as a minute coiled worm contained in a cyst. He described
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the cysts as numerous, white, oval in shape, of a gritty nature, and
between 1/30 and 1/40 of an inch in length. He supposes the
entozoan to be the Trichina spiralis, heretofore considered as pecu-
liar to human beings. He says that he could perceive no distinction
between it and the specimens of Trichima spiralis which he had met
with in several human subjects in the dissecting room, where it had
also been observed by others since the attention of the scientific
public had been directed to it by Mr. Hilton and Professor Owen.
We may summarize the development of our early knowledge of
trichinosis by stating that the disease is probably a very old one,
that the encysted form occurring in human muscles appears to have
been first recognized by Tiedemann in 1822, and that it was also
seen by H. Peacock about eight years later, and by John Hilton in
1833, who suggested its parasitic nature. The credit for the actual
discovery of the worm belongs to James Paget, then a medical stu-
dent, who demonstrated it in January, 1835. The first description
of the worm, though erroneous, must be credited to Richard Owen.
Subsequently, the experimental work of Herbst, Virchow, Leuckart,
and others cleared up the life history of the parasite, and finally the
acute deductions of Zenker in 1860 proved that the worm was not, as
formerly supposed, an innocuous intruder, but was capable of caus-
ing a serious and often fatal disease.
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